Abstract. In total, we analyzed over 4000 individuals of 12 gammarid species from the deltaic system of the Vistula River, Vistula Lagoon, littoral of the Baltic Sea near Dqbki, as well as from small rivers draining directly to the sea in this area. Gregarines (Apicomplexa, Gregarinidae) were recorded in digestive tracks of invasive Pontogammarus robustoides (Uradiophora ramosa (Balcescu-Codreanu 1974) and Cephaloidophora mucronata (Codreanu-Balcescu 1995)) from the Vistula deltaic system, and in digestive system of native Gammarus pulex (Cephaloidophora gammari (Franzius 1848)) from Stradanka river, an affluent of the Vistula Lagoon. Microsporidia were found also only in the two above gammarid species: Pleistophora muelleri (Pfeiffer 1895) in G. pulex from Piainica river, and Nosemapontogammari (Ovcharenko and Kurandina 1987) from the Vistula deltaic system. All the above microparasites are new to Poland.
The biological consequence of alien species invasion for native ecosystems is a great problem of modern ecology. Amphipods, particularly garnmarids (Gammaroidea) are among most quickly extending invaders (Bij de Vaate et al. 2002; Jazdiewski 1980) . They were introduced in 1960s and 1970s to various water reservoirs in former Soviet Union and extended their range through a network of artificial channels connecting the basins of the Caspian, Black and Baltic seas (Bij de Vaate et al. 2002; Gasjunas 1965 Gasjunas , 1968 Gasjunas , 1972 . Invasive species may serve as vectors for parasites carried from their native range to newly colonized territories (Pinder et al. 2005) . In appropriate conditions the pathogens may be transferred to native species, also reverse transfer is possible (Calvo-Ugarteburu and McQuaid 1998; Pronin et al. 1997) . Until now studies of parasites infecting invasive gammarids in Europe, and particularly in Central Europe, have been rather scarce. The main goal of our research was to identifl microparasites (gregarines, microsporidia) of alien gammarids colonizing recently Polish inland and coastal waters, versus those infecting native species occurring in the same areas.
Materials used in this study was collected in October 2005. Altogether, over 4,000 individuals of 12 gammarid species (4 aliens and 7 natives) were collected from the deltaic system of the Vistula River, Vistula Lagoon, littoral of the Baltic Sea near Dqbki, and from small rivers draining directly to the sea in this area. All gammarids were identified to the species level and sectioned under stereomicroscope to collect tissue samples for further studies (Ovcharenko 2003) . Samples were analyzed and microparasites identified with use of light -and electron microscopy. Fresh preparations and methanol or OsO, fixed slides were made. Microparasites were measured and photoghraphed. For ultrastructural analyses, infected tissues were fixed in a 2.5% (vlv) glutaraldehyde in a 0.1 M sodium cacodylate buffer (pH 7.4), postfixed in 2.0% (v/v) osmium tetroxide and embedded in Epon-Araldite solution using standard procedure (Vkvra and Maddox 1976) . Blocks of embedded tissues were sectioned with an LKB I11 ultramicrotome. Semithin sections were stained with methylene blue. Ultrathin sections were mounted on copper grids, double stained with uranyl acetate and lead citrate and examined in a JEM lOOB electron microscope operated at 80 kV.
Parasitological dissections showed presence of h g a l (Microsporidia) and protozoan (Apicomplexa) parasites. Prevalence of infection was not noticed more than 3%, eight gammarid species were not infected at all (Tab. 1).
Microsporidia (Fungi, Microsporidia) were found in two gammarid species: PleisIrena Wita, Micha'r Grabowski, Alicja Konopacka tophora muelleri (Pfeiffer 1895) in G. pulex from PiaSnica River, and Nosema pontogammari (Ovcharenko and Kurandina 1987) from the Vistula deltaic system. All the above microparasites are new to Poland.
Microsporidia rank among the smallest of eukaryotes and have an obligate intracellular life history. There are more than 150 described genera of Microsporidia, and several new species and genera are described every year (Ovcharenko 2005) . More than 30 species belonging to seven genera were noted in amphipods (Terry et al. 2003 ). The species which infect the musculature are present in high quantity in the host and cause severe pathology (Wita et al. 1999) .
f? muelleri is a widespread parasite of Atlantic-Boreal amphipods. The parasite infects the abdominal muscles. Infected tissues was observed as white tubular stripes in the abdominal muscle ( Fig. 1) . Light microscope examination of fresh preparations revealed the presence of a microsporidian parasite in large clusters within muscle, filled by the spores and developmental stages of parasites (Fig. 2,3) .
Nosema pontogammari was firstly registered in Obesogammarus crassus (Sars, (Fig. 2-5 ). The earliest developmental stages (Sars, 1894) from the Dniepr basin, Ukraine of the parasite observed within the host mus-(Ovcharenko and Kurandina 1987) Infect-cle fibre were merogonial plasmodia (Fig. 4) . N 54'49" E 18"04', Baltic Sea N 54"2 1 ', E 1 g047', Ptasi Raj Lake ed tissue appeared as pale spots or "milky Sporogony diplokaryotic and diplosporoblas- 
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Nosema pontogammari Cephaloidophora sp. Uradiophora ramosa ultrathin sections exposed the occurrence of filament turned into 8-9 coils (Fig. 5) . a microsporidian parasite as separate, spores Most likely, NI pontogammari was trasportand diplokaryotic developmental stages. ed to Central Europe with the two above in- vasive Ponto-Caspian gammarids F! robustoides and 0. crassus. Gregarines (Apicomplexa, Gregarinidae) were found in intestines of invasive Pontogammarus robustoides from littoral part of the Vistula deltaic system and Vistula Lagoon, and in native Gammarus pulex from small streams in the area. Parasites from P robustoides were identified as Uradiophora ramosa Balcescu-Codreanu, 1974 and Cephaloidophora mucronata CodreanuBalcescu, 1995 (Fig. 6, 8 ). Both species are new to Poland. Gammarus pulex was infected only by Cephaloidophora gammari (Franzius, 1848) (Fig. 7) .
Gregarines are parasitic Protozoa, all endoparasites of invertebrate or vertebrate hosts (Clopton 2002) . The wide majority of more than 500 species of gregarines are monoxenous, but some species may be heteroxenous as their life cycles are still unknown (Vivier and Desportes 1989) . Representatives of the genus Uradiophora Mercier, 1 9 12 differentiate by extracellular development with production of simple epimerite, ovoid gametocysts and spherical oocysts with a fine equatorial backbone of ridge. Gametocysts dehisce by simple rupture and oocysts not emitted in chains. Six species are known to date, all parasites of crustaceans. (Balcescu-Codreanu 1974) . One species (U. ramosa) was described in I? robustoides fi-om Romanian part of Danube delta (Balcescu-Codreanu 1974) . The members of the genus Cephaloidophora Mavrodiadi, 1908 are parasites of more than sixty crustacean species (cirripedes, decapods, and amphipods). They develop by producing ellipsoidal or spherical oocysts, with unremarkable equatorial ring, expelled in chains or singly. Fifteen species are parasites of amphipods. Two of them, C. brasili Poisson, 1920 and C. talitri Mercier, 1912 , were described fi-om of talitrids: Orchestia littorea and Talitrus saltutor. Cephaloidophora corophii CodreanuBalcescu, 1995 and C. rotunda CodreanuBalcescu, 1995 infect corophiid hosts Chelicorophium rnaeoticum and Chelicorophium cuwispinum. Cephaloidophora margaretae Balcescu, 1972 and C. synurellae Balcescu, 1972 parasitize crangonyctid amphipod Synurella ambulans; eight species are parasites of gammarids (Codreanu-Balcescu 1996; Balcescu 1972 ). Among them Cephaloidophora maculata Ldger and Duboscq, 19 1 1 and C. elongata Codreanu-Balcescu, 1995 were described from Atlantic-Boreal gammarid species: Gammarus duebeni, G. locusta and Echinogammarus marinus. Four species were registered from Gammarus balcanicus (C. gammari (Franzius, 1 848), C. dissitnilis, C. rectangularis, C. slentor (Codreanu-Balcescu 1996) ; Cephaloidophora pawa Codreanu-Balcescu 1995 infects Mediterranean species Gammarus aequicauda in the Black Sea (Codreanu-Balcescu 1995) . Gamarids of Ponto-Caspian group are parasitized by C. mucronata Codreanu-Balcescu 1995 (Pontogammarus robustoides, Chaetogammarus sp., Dikerogammarus haemobaphes), and by C. similis Codreanu-Balcescu 1 995 (Chaetogammarus sp., D. haernobaphes), all fi-om the Danube Delta region. Gregarines found in G. pulex were similar to Cephaloidophora gammari, species widespread Chaetogarnmarus sp. in European and North American rivers and lakes (where it infects Gammarus fasciatus). We need additional data to determine the exact taxonomic position of that species.
No microparasites were found in an invasive North-American Gammarus tigrinus, and in the mentioned Ponto-Caspian 0 . crassus. Also no transfer of microparasites between native and alien gamarids was observed.
We thanks to mgr Anna Blawat (Gdansk University, Poland), mgr Karolina Bacela @6dz University), and mgr Urszula Czaplihska (W. Stefanski Institute of Parasi-tology PAN) for the help in material collection and technical assistance. The study was supported financially by the grants from Polish Ministry of Education & Science, No. 2P04F 030 28 and 2 P04C 138 29.
